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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and a 
device for pattern evaluation and a recording medium 
with high speed, high accuracy, and high-added value. 
SOLUTION: Image data on a pattern to be evaluated is 
acquired and processed to detect the coordinates of the 
edge points of the pattern; the edge point pairs of right 
and left edge points are combined with each other, the 
distances between the edge points of the edge point 
pairs and angles between straight lines joining the edge 
points. To each other and an X-axis are calculated to 
prepare a distance and angle distribution chart showing 
the distribution of these distances and angles; and the 
characteristic points of the distance and angle 
distribution chart are extracted according to the purpose 
of evaluation. 
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SSEX «/ >>,S|WI±T X 7 £ 7 U 

wkx-v ^^T«:«trit-rs89gaxy ^ra©ffii8i. 

Bili5/^^— >»S7--f >T&4«£fif}EH{fc© 

— k&bt 4 ^->x 7 cjg-r 4 x t . 
S5ffiiH^(73fiji^ffl!l dfe g-r •£> a ^ - > x v it \zm-rz> X 

y iS£,t<DF$T^7 'J > ^£fT<^. 20 
> ©ftlc©#f ijigg £ SiR L T d ©#fiJH £ ffl r uae/i 

ga/t ^ - >x y jcM-r 4 x •>> t mmmmoxi^m 

\Z \<L S T 2) / N' ^ — > X -y v 5 m T X -y v? * <h © Pal T ^ 

mmtz z£\z£r> (REtt*t&&ttHi-f * z.t&w&t 

[!jf*3I4] lfflEffl«^-*!Wfr*Aaft*JSl©E**l 
IS t ttS&SJS 2 ©E«*«C»«-r * ^t'J7Hl/X 

5&h?e«-^ue©x— piztttia-rzfs&m.fflfflmm&zziz 
t\z. Mizmm&<kztffiizpiS.izm-3^Ti5.B&}ti.+)--7 

tSrt^afTSISjRJS 17!)M4(D^-rn*'>(CE^©/^ 40 
[IS*^6] fflE#IS^JatBi@gtt. SuE^flJHro-x- 

* s it ttmE»* e © S9E#® ,6 5 s - * tc mm £ 
giioTfgmm&mn-rz mm zsts z. t z&mt-r 4 it 
7ss5ov»-rn*McE*©^^->w«*ffi. 

&smmiz&^Tm$&fti5m\zM%&mm7 ; -*^<Dm 
&&&inm\zTzm7tmm&*:ttm-rzmm&'£tsz: t 
zwmt-f&m&m 1 nm eo^-rn^ztzmcon^- 

>W%35&. 50 



2 

ffiEttlt&tttUaS «. WESfi/^ ^->*>b#6tlfc 

T*4/^->a»&»SftfcffiE#*B©»«jfti£tt 
tUt, WEl¥tt»*T»4/^-->a*Sf»6tt&#tM& 

t**t*j»Ea«»*jiSi^6©i6s*ffi*-r5ias*s 

"Stc-g-trc: 1 7 wTtifrlz 

cat** 9 3 fl?E/t^->«. «»o/t^->T?*o, 

1ttE£iefttt#ffiBlffrE&AStt. B?EA^->rt©Htf 

fflEtttt&tttH»Stt. ffiE« 1 ©tt£j«#* 0©-BI$ 
©M«^e.l5E/t^— >rt©H&E#a^tME/t^- 
>IB©ffl»«ift:{a[«B8«S:3Et)-riWEW«ji!Ci*ttm-r 
-5 ilST* 4 C t Srftatf 4IS*^ 1 TiM 8 © l^-fft 
*»»cE«©/t^->ffMB*tt. 

T*iBaft*tr;:t*i|#«fi-*lll#Wi7JrS9©ur 

[st*^i i] ajEaife^-^n. asc©A^-><oH 

1 TiM 9 <DlriTtl^CE«©A^->l i Fflfi^. 
[IS^lll 2] SSE/X^ — >«, «^cr)A^->T* 

WEKBIftK#:fii@f£j£jSgtt, SA^->rtCfJE 
»^S5rf^fi£b, »6nfcatE»*Hra±TH«at»ffl 

ME!t#«S^tt{UiSS«. guE^2<OttB-fi£»*S^6W 

E#*jii&aaiUTiWE»*H^«snfciiirE^^-> 
■t&m&m. i nM 1 1 ©^-rti^(cE®w/t^->i¥ffi 

ffiBzmMftmftmmfti&mmit, &r*5>->z:t\zm$& 

m$&ftm£Mihmmz. ztiz&btxtzmft 
ftmmfr e (WE»«^is«iia l. »6nt»E»ij«R 
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»iTSH*S 1 Tbm 1 3 <D\,*~?tlfr\z%£m.(Drtf— > 
SI £ mft affile OD £ + *D <h L Tffij§c<B ft jgT (hJE 2 it, 

WEIE«tft«»*HfPflciaStt, SJEtt*<7)«ffir4:H 
WE»*HS:f^*-r* £ £*»«£-r*Mf*H 1 7}M 7 
l 4<DV5-rn*^cE«coA^— >ffffi^rffi p 

8JEEWftae»*Bif^j«ias«, &Hffi*i/i*->cr,t: 20 

E^l^cr^fcfl9E&aft^^^^TC<o^®fflSJcS 
^^TmilBHffl^/t^ — >^<hKflJE4#a/££«!iiU 
t#en^«S(7)ME4#^^^»ai31LTt9ESSca)B! 

1 3 *jfcte 1 4 JCE*<D/^^->ffflfi^ffi 0 
x = D/c o s y 

(Hft*fc*tJtiT«fEW«j«S:»Ul-r-5 C t £*#M<hT 

saE^Tu>yiae, mEatffas, ttEEBAft#« 40 

BffrSiBS. *cfctffflEt#«jS«Uiiflgtt, huIB-^O 

7, 11, 14, 1 7o^-rn^^iescDA^->i¥ffi 

mEHilft^-^SraiaLTflUEHiflkd^tt 



4 

WfEx >;/ y£H±TX y v £ » J 

>#^®£, 

WEXyyjjt^76*fiET-&Xy5;AII!|(DEIIIt 1 ME 

wE»*B©w*^t*»Hi-rs***j«atti*at, 
ttaianfcttE«F*,*t*^^TittE^^->tj»WT 

me/t*->*t?-r >/i*->T**«^ttiiflfiiB«<& 
— yj <m teffiar */^— >x^ \zm-? & x ^ y t % 

^EiM^Offi^#J(c^MT^A^->x^^JcSr^x 

>^ffi^»fmS:S«bTC^i»m^ffl^TMEA 
^->£~^ U . MESItt £>— IcfigT 5 flft 
IB/\°^~>x^ >?lcKt§X7 fc«rEB«<3Dtt*« 
tC{£ gf 3 A ^ — >Xy :x lcR"T £ X -/ S? * t (7) BT^ 
7U>^«rfT3Ct*«F»fr^ffll*3Hl 9{CE*S<Z>A' 

[M«9 2 1] WEWlT-^6»«t** 1 0)EttlH 
*Hc£. WE»*B^-^*»iW"rs»2(7)E««i«i: 
**trE«^a**6k:«AS^t*»«tr*ll*3R 
1 9 Sfctt 2 0 KE*©/^ — >I¥«3£Mo 

WE#lAaUJ¥ili, MElS/^->^6»6nfc 

>^6t#e>nfc*9E»ffiB<D»a^t&a 
auu. 9»E»fffi*f*T*s/ , ?^-->^6»e)nfc#«* 
fc*w^HjEaffii#«^6(OMs*ui*-rs^a&a 

^(CE«OA^->i?ffigg 0 

E»*H^J*Sn&» 1 <B*&JS#tf B£fM?"*¥ 

ME»»,«ffiHJ^Rtt. WE*l©«^«»«B©-» 
CD fi« 6 WE A ? ->Z£ (DMteftnjSL t mjfSA ^ - 

-rn^CE3£<^A^->i¥{ffi^go 

BUlB^TU y^fgli, &A^->T^T-5A^-> 
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*«1 9 TiM 2 3©U»1"n*>tlB«©A^->ffMBS 
B« 

0, 10 
EW«jft*»fflLTME#*H*J«3*lfc«tE7t*— > 

tsw*si 975112 5co^-rn^{cse©^^->sF 

0. 20 

iMH»*.««>ui#gktt. s/s* - > r t ic#enfcfif2 
±T^s®a^fT^:^, -ns©#gt6it>i±©*§g£j£ 

BffcT*#&T**C<t*#*a:-r*lll*8Jl 9 75S2 

WE H - > i*j ©ffi * © t * «*? U , i»E»« 

lUEffg© MS. Z £ \Z Wi E#I 'JSS £ ffl n T ffiiZ /I ^ - > 
^-•3»c^*JL. H9ESi«©WE— ^ffltffiST-SflCfE 

5 ? J*i:©BITlttEffi*©ft«r4:fc:'<7:'J>^fT5^ 
H9Effi«ftflE»5(|iHf^J«¥fttt. ttEttiftODftflEcrilc 

WE»*H*fpj«-r*c£fc«*tr*ii*ai 971731 

2 l*3«fc^2 8©tit*n*MZE«©A^->ffffigg. 
KIWE#tfBI*{frSU 50 



6 

E»*Bic:i:cmrEi#aft*tR»tTi<o4*«fta»c* 

'»6nfc*ft©«>E«*«.«Sift»«lSUTllllE**fl!)H 
*52 7 *&H2 8 ICE*©/t*->JHB8B. 

ME1$*j6«tH#att, WEffiliSxtU. ffiEftff£ 
y<fcU i9E7'f>/'?^->©*iS-D£-r-5t#. WE 

x = D/c o s y 

<H*«fc*tJ«riTME«#aj**iaair*i:i&i**tr 

•511*111 9 Till 2 8, 3 0©V»-r*l*WCE«©A^— 

haws. *i<fc^ft5E^m^»m#att, wE-a© 

a##R£S£tCi§A£;r££4$ifc£T&IS*m 975 
12 1, 2 5, 2 8. 3 10n>-r*ia»fcE*©/t*--> 

««s*stt. WEBa^-^^aL-TiififiH^ess 
E/t^->©x- y 5?jft©«asstttti-r*xy v js*m# 

iffil 7 ^WfiSt-T -5 x v>/&H©SE!t <»: , WE 

m m 2 ti?z m & iz&-j i > t w e/i 9 - > wr 
^c*ffa**yp^5A*E»Ufc=i>t;3.— 

t> BJfg^E®!**. 

[18*13 4] h5E^7 i J >^JHli. 

-^ffli icesr - >x y i? \z g-r ^ x >y y a t . 

WEH«©ffil*«{Cfi[Br -5 a ^ - > x v \zm-t h X 
>©fts©^t"j^^ig#? lt c v>%mm&m ^twe/i 
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KHSgT Z>/\ >X i^CR? «X -v v A £ ©FpIT^ 
7 "J > >f$:'rt?Z. £&<&&£■? 2>ffi#m3 3tCE«©E 

inrr *e*isw^ s ■=> tctt z. £ t-r -sis 
strffi^ *isiu^ js«. ssejisa ^ - >^ e> e tit 

JfcJK3 3 75M3 5 ©V^ttaM;iEife©S»SE#. 
[lijR^3 7] i!iJE^->tCte. j£&©A:5> — 

tn. 

ME!t#^^ttai^aM«. ties 1 ©a-^jsa-^ia©— sb 

©MHW"> <E> ME/I* - > Z £ ©fi&Ett&jfi £ buE/-?^- 

^rawffl^w^aBK^s-ftto-rME^m^t^am-r 

[HS*3!3 9] WEH^-^tt, SSc©/1^->©iS 

x y $>m © ^ 7 u > i7*^ n it o z t £ t z m 
3nm.3 7©^-rn*^cE«©Esac^. 

[8*14 0] UTE/*?— >CM:. 
#*SS£ffrSU #5nfc(ftE#*BP>I±TBI«StJMa 

i»Ei**jSttm¥«tt. dress 2 o«^$h^&m 
E»»^tamuTiwE»*H^j«*nfc«rE^^-> 
isi±©^«©tgs^^a{k-r-5^)eT-s.^ c £*&m£ 

-f-S»3R3i3 3 7!»M3 9©^-fn*McE«©EfiHi#:. 
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ttismfr e MtE^fR xatttta u » s*ifcfflE«ft*.6H 

a«:-r*#)a-e**cts»«t-r*j»*Ji3 3 71s 4 
0 (D^-rnfrizmmwimmfc. 

[81*84 2] iie/^->i:B, Htt*/t*r— >#f& 

c ©«r*ftaik:*^«r»TmE**j« tttwr* c <t £^ 

®i:T-2.|g*Ii3 3 71S4 0©^-rn*^CE«6©E^ 

[«!*»4 3 ] fl&E"*7 'J >y#lfitt. 
lWE/^->*«Hft||/'«^->T?***^C. ME/t* 
->©ffi.«©»»J^i:*SEKffi^/^->l*l©tt.«©* 

£ s an? b , it E»a* s ir e«* © * * f t u t e 

*©fc«TEHES-fr, WEffi*©ftflfcTi:lc«rE»«l« 
SfflV^TIWE^^— >*— ^»c»ft|b, flffEiB»©WE 

20 -*«nta«-r4mEJBi©/^^->xy^K:«-r*x 

•y v> ££1HtEHtt0)ifflEtt:#tt IcfiS-T &£§ 2 ©A*- 
>l7yCSTSl fA £ © MTlffl EffiROftflE - <h 

BttEffi«A*»*Hffflc#Hata. ffitt&M<Dftmz1£\Z 

WE»*H*fpj«-r* c 3 3 tjs 

3 5*>,i;OU 2©V»-rn^CE«©ES«H*:. 
[If3j<14 4] mJE/^-Xcte. aftOEBft*/^^- 

*9EffiJBft«»*HfPfJc^)B»4. &SUbW<9->Z£. 
30 tcflUE»«ia*fpJ«b. 

E»*Hcrt«ril9EW*ft**«ttTC©f*«ftlS»cS 
^T«tEHit/w->rt iciitrE»*jflc*am b. 
» &nfc*»©flnei#« js**jwaa ltiwe*»©eb 

f«4 1 Sfctt4 2 tCE«©E»(Kft:. 

WE^fs^atH^jgn, sjE^fs^-xtb, m&Amz 
ttismizmsi 

x = D/ c o s y 

T'^£n£'>&<£t>l#©fiMffi^£I£tt. d©jfi 
(Hft*tC*^lr>TWE»fSjS*«iaiT* - £ ZW®.£-? 
•5>IS*I13 3 75S4 2. 4 4 ©H-TtUWcEKWE&S* 

a©ili^x-^-t:*0. 

WE^7U>^#JR. ItTEiXff^Ki. MEEIBAftft* 
so a^fiE^d. *«ttf||(|E*#«jSfflaj^lBtt. ME-a© 



9 

H $ jafiftx— 9 \Z -D \f*TM98Zfr £ 

ft, 

*1*«i:T*til*S3 5, 3 9. 4 2, 4 5(0 

[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] /t^-^WiH ##*OjBifiI8^* 

(Critical Dimension Scanning Electron Microscop 20 
e) fc«^TA^— >o>Tftt ^-f>/1*-> 

£ffj»JU W«r<b^ffi**-«^«ffl$tlTti*. CD 
SEMT'it Kft^6«SLfc/^->SEMi«^5 

^7^**0, cnecD^TracogEBt (x^jSccdxjb 

[0 0 0 4] 40 
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[0 0 0 5] l^jHtc, «-«»»*«*-^* — >T*« 

iE«itatjnaT«*»t)tf3btiTir^««, ens*** 

[0 0 0 6] *»Wtt±E»«fC«*Taan&fc05T 
[0 0 0 7] 

[0008] bp*, 1 ©«jaHcj;n«, wm 

y^j«oaE*t*a'r*xy>?ja*Hiasi 1 ±bx* 

t , -LEX >y y*^7 *«JSEf 3 ±BX y v «&|H<&ffiSI 

i , ±Exy^*rp1*^iS»ttt*©!ttJ8i:^ P*1 « 
«li±EA«t<Z)»*HS:fP«-r<5EJBA«»*HfPriE 

aai, ±E»*H<z>«F«j«fettHi-r*i#*jiscafflae 
»Hianfc±E»*^[jca;^i^T±E^^->*» 

[0 0 0 9] *5BMoaSl(Z)»«*Ccfcntf, lEx^y 

H»ca^»T±E*«jfl[«aiH-r*«>T, a^^/t^- 
[0010] 1) 5-f>/v->i:*f«5>f >*so>g 

2) /^-xom^&m i*—)w*?-><Dm<si* % m 

3) /^->©77^7 

ffl 
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y v ; *^-Sl5|5l±T±fex-y iS&.^Y&m.Z-'eiimXb 

[0 0 1 1] ±f2^7U>^iiHtt. ±B/t* — 

>-tfiv-i >rt9—>T'&2>®'&\t±.V&Wm<D—J5M\ZtiL 
B-T 3 /t ? - > x y v »c JST 5 x y v A t . ±ieiS^ro 
te^iBij (c{ig-r ^> A ^ - > X test" -5 X v ,6 1 <D 10 

® <d — a-r & ±12 a ^ — > x y i? \zmt % X y 

=J ,& i: ±ieili^roffi^ffl(C{5:g-r £ A 3? - >x -y >>ICM 
-T £ X y*ioriT'^7 'J >?$:'tf 5 j®H t? t> & 

ATS¥«T^'2)±. ^S^/hRBWX-y v^TTiSe^ 
[0012] ±teF^tt^n^->t«. IHSWtCte*- 

[0 0 1 3] ±fB4#ifc*ttWljMg«. ±E#*EI£i®<it 

[0 0 14] CtKCiO. ±E^SL££i§jSI::ffitijT£ 
£ ±, X y z/O>m<0 Wz^mz&Z, ftSJlX y -<o&w& 

*?-<7>mm> ;^X74 )i? 30 

[0 0 15] ±j£bfc/'1;5'->l¥tifi*i£te > ±E 

Mfc^-ffimmztizm 1 roteit^t«s^^m 2 
- 9 \z # jjd-t -5. eh mm i§ £ s e, »c n x. s c t &w s 

b<,><, 

[0 0 16] cntcj:o. ±E#^H£i§5;rtrffr£T# 
w<D7)uziox&£m^Tmm\z±.mftifim<z>&WL& : $: 
[0017] ±mimmwmmt, ±.%^y>>^7z: 

&<^. 

[0 0 18] CiniCiO. A-^->lt#JJcD«S^f6]±$ 

[0019] sfc. ±igif#®*ttiiiiie«. ±e#*h 
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[0 0 2 0] d©«t-5tc:. ±SB^IllW±#:Sfctt±sB 
[0 0 2 1 ] ±EE1MiiJiSlj®;gte» ±IBx 

[0022] cmi^o. ±mftftm±-x:mmmm$:'<7 

U o it $SIS^f®±W/t ^ - > <h b T tB AT S - <h 
T-#?>. ±tB«7cffl1f«<J:bTt4. mte'&X-;/ 5**7 

[0 0 2 3] ±IBA^->75iS-«ff^Tff^^n^:S® 

/^->^^< tfe-o^ty^^-. ±$z&Wi£Mmm 

a ^ - > # nfcw* ^ tc * n s jtEa« 
[0024] cniao. ±1331^^— >*^#e>n 

«t*ut*«T«*©T?. ±EI¥ffiW*/t5'->©^« 

[0 0 2 5] ±E^->a*ffitfc£>A:5'->T<fe 
•S^^tr. ±E8E@i^S»*Sf^^igS«. JiE/1^- 
> rtcD±E#^B#£fl££*l/fcSf§ 1 0*^riE»*H* 
ftfi£T«>agT-«>0. JiE^tt^»ttiiB€a. -tEfft 1 

[0 0 2 6] cnic«fc0. ?SSS:©/1rS'->»CJ;'9filBE$ 

>M©(a«iw««:asiaK:i?«-r-6c-t«tTr*4. 

[0 0 2 7] iCHIfc^— ^*«*SfcO^^->© 

«, s-n^->T»js-rs/ , ?^->x-v -✓iafitnw^T 

[0 0 2 8] cntCiO. fflgCOT/^^->*[slSttCH-S.'] 
ibTl^*T#^(DT> m«ttfflar±E»flJH®1#« 

— >*^bT»ffijt*3RT*^^->©*©St»lfii* 
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**s«Et;:sjrr*«EiRa«fc< & *. 
Bflfcx-^fc-StMIftKfcuT. ctitfSftfitc. ±E^ 

P»U^ro^7U >tf£frtSiOZttLTh£k\ / \ 

[0030] cnicto, mfk<D/i?->&mmiznm 

<C0a^C0ltilJ^*nJgg(C^-5. 10 
tO 0 3 1 ] Sfcfc, ±Ke«a*$MjBffrfcffl8tt. § 
A* - > t K±E#*H SffrS L . » 6 tifc ±E#*Ij 
B|f3±T®ffcS*SfflJgS:fT&oTSl2 ©&£-(£#*&B£ 
ffrSU ±E#8t£ttttii®*Itt. ±ESg2©-K-&j£#:flj 

tO 0 3 2] ±E»*lll|Hl±T-H®^5n ; S*ff^e>cr) 
T. ±E8&2<0*£j&#*B)8»S±E/ , «$' — >H±©» 

tO 0 3 3] cnt«fc#6t)|-, ±E8§8ift£# 

I0 0 3 4] ±E/^- >*iB5*^^— 30 

t»*^tt. ±E«f*^»mae»4. ±E»*H©»*ft 
»*Ktt. i®»«fli«catJ(,>T±Ei*«jis*ttta-r 

10 0 3 5] £©J:-3fc. #*B£ttfti»iiB£jgftrr« 

tctt. «*tf±E*JMi»©*«^±E**««K:;feW- 
tO 0 3 6] ±E^7»J>^ilSfS. ±E/^- 40 

>©tt«©»attt±EHia«/i^->rt©ttii© < «t 

«»«?U ±E»Sd**±Eff*<OjftS+'£>i: LTttf 
©ftflrdHFEa-fr. ±E«*OftflEri»r±E»iiJ*S: 
ffl UT±E/^- > £ - L . ±EliO±E- 
*«»Cffl[ll-r*±ESBlO/^->x-/5?»c«-r*Xy 
->**t±EjS^©±Ete^Wt'eST-5m2©^^— > 
x-> ->*fcm-r-5x^ S?XStt©HT±Eff*Oft«crt »C 
^7'J>^*ff5iSST*0, ±EERiftfta-ffiHrej£ 

£*«*F*Hr». 50 
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tO 0 3 7] ±Eff*©ft«rtfc±E»*H*ffJ«-r 

too3 8] ±E/t^->]aqiRcDmaffA^ 

->*£tr*£fciJt>T. ±EJEJIAft#«Bfftftil8 
tt. *H«*^^->rtlc±E»*BI*ffj6fiU. ±E 

nfc*g&© jtE4#S jriteftftftlS UT±ESa©B!^ 

tO 0 3 9] cn»c«to. ±eB)Att/t^->0^» 
=K<t±EHffi^y^->ra©S(H«»C||-r-5««*iiSS 

[0 0 4 0] *&. ±E/^->*i7<>/^->^ 
tr«^tt. ±BOTftjAiAtBil8tt. ±E«I«xiU 
±E£ffi£y£:U ±E5-f >/1^->©*s£D tt5 
£€T. ±E»*H»CH» 
x =D/c o s y 

[0 0 4 1] cntCcfc9> 7-f >S-«*fctt£aBfc£ 

tr/**— >fre>&*>nrc±.ftftif;mfre>mmfr'z>iEmz 

±E»*jSC*ttfiH-r* £ t*«Tf #*. 
[0 0 4 2] 3<SfC. ±EH*5r— ^*««fWeaK:SE<kf 

#ttic#n-r. ±s^7'j>^ii, ±E80fia8. ± 

EEBAfta-ffiBfEfiKifiS. *5«fctf-kE»«jSi«lbiig 
te. ±E— ^©H*^— ^Sr«fiKT-5H«7 ; -^JC-PH 
Tili^fTSn, ttfflSnfcJLE*** < i£©2eft:£U7'A' 
^ -f A TIB t> t Z> tH A&S £ ±E/X ^ - >p ft #jfojt£ 
■=> tcffit A -5 C i #a * L, H„ 

[0043] cnicto. iSflMWcgft-*-*^— >c 

Bt5^#->tl / Ttt. «*«SEM«BC*iW-.5ai 

a- k J: z> ¥-L.Km<Dmmw£fflmu a\z&m? z> 

[0 0 4 4] fjfc. *stma>n2a>wuz&tia. gftffi 

^^T*-5/1^->©j@^x-^©#t^^§^, iiegj 
tffla LT±EIi*5±E/ti'->©X7 9 
^C«)JS«tttiar*x v S^jAttffi^ftd:, ±EXy ->* jft 
|Hj±TX ->* Sr^^-t)i3--5 ^7 U > <t . 

■tElv v^7^J5Jc-Tixy -^^©SEgii. ±E 
x y v *P B ^«S^jtHittjt©«H t ©r B iw^s £ 
tBT i . ±Ei7 v * ^ 7 ©±g285gg t ±E 

±E»*H©»»js*atB-r*»«j«aai*si. mm 
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[0 0 4 5] *38«©*2©S8*K«fcn«. ilSX-yv 
,6©±E8E8i i:±Efc£ t ©#*&0 Sffrfc-f •SKSifcg 

> t h m £ n m i c ^ a an ic n ft ? z t a* t # s /s * - > 

[0 0 4 6] ±E^^->ffHB««0*jfi©-tt«fc^ 

*->-e&-5«£i4±ESiifc©— ^fiijkiftfi-rs/i*- 

>x-v ^(cp-r-sx-y >?^t©iaT^7 u > 

±E^*->©e*©#*j**a&LT 
^T±E/^->^xo{c^-iiju. ±j&wm<D—jsmiz 

iZW? Z> ±E/^ ? - > x >= ic^-f 5 x £ ±EE 
fft©f&#ffi!l ic&BT 37->x-y ^KJprr 5 x y 
i©HT^ 7 'J > ^^rfT 5 . 

[0 0 4 7] ±E/t^->l¥ffiSStt. ±EHflt 

7*— i'Sttitti-SJBKOEIfiWWt. ±E»*EIW7 ; - 
* Srt&^f -SSg 2 ©EttfUtt £-&trEt6^g:£ $ £ 1C 

[0 0 4 8] ijfibfc^i' — ±SX<yy 

m^dv heoa^-^tUTiE^iaoD^-^tc^ 

[0 0 4 9] ±EE1g«fflliaett*fc, ±Ely^ 

[0050] ±EWttj«»uiasa. ±e»*h 

W7 f -^*fett±E^H0D±E4#!a^ifi^<O7 i -^fc 

[0 0 5 1] Sfc. *»WOjB3©J8«KJ:ntf. fftf 

* € 4t& JI L T iEIt e ±E/1 9 — > © x y i> 

|SI±TX-v>'*^7**a*--&^-&^^7'J >^¥lit. 
±Ex-> ->'^7^«EEt?.X7 ^jftnojBB^:. ±E 

x -v -j &m*:ig&w.m£G:M<D$tLm£<Dffl<Dftm t &w 
m-rzmw^mt. ±ei^ v * ^ 7 © ±EHaSt £±m 
mm. t © Kit m z ff/a-r s sue m m^^m £ . 

±E#*B©4$«££»fflT*1**;£ttHJ¥«£. »tb 
4*lfc±E»«*»C*"^l»T±E/t^->*«fWr*» 

ffi&Ettli#*««ftan*. 
[0 0 5 2] *^Hj W ^3««i*i(Cckn«, iElyy 
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jfeO±EE«t±EA«i©»fliHt^J«-rsa5Hlftft 
$MfrBffr£^JI£. C©»*Ht«iabT±E1*«jS[* 

t&8i?z¥Tm&m!ii^mt&ffiz-z±.&rt9->m&?i 

[0 0 5 3] ±EE»KfrK:»iWSn4±E:/a;y5A 
ro±E^"?^->S{ffi^ffifCi3ViT. ±E^7'J>^MS 
10 14. &ai$nfcX-;/^.5©;£TTJiEXy:^6^7£iifi 

IH±T±EX^ S^6^7£'ffl*-'&;bt!:5^Jirtf ! i>&^. 
[0 0 5 4] ±E^7'J >^HIg14. ±E/1* — 

>*»7-f >^^->T»*«^»4±EB«©— *ffl»Cfl: 
It 5/^->ir^ (c St" 3 x y iS& £ . ±EIio 
fdl*« IC^S-T 5/1? - >I7 1' * X * <h © 
fflT'^T*) >{f&n<,\ ±$&/t9 — >i> t m&&rt9-> 
T*-S«^«±E/1?->©fiEjS©5J-f"JSI^a*?LTC 
C0#»J||£fliHT±E/1$'— >*xc>t^f!lb. ±EH 
20 *©— *«Kflr«f 5 ±E/t? - >X y v (CS-T ^5 X v 
^jSCiiEHWOte^WJcffillTS^^-^Xy^lcW 
T5X 7 S>jft t ©r-TT^7 'J >?&ff5 Z. £ £ LTt>m 

[0 0 5 5] l£tz, ±f&Mr—>VHBJ5&&* ±EH« 
^— ?*it&*flSnsmi K>Eti^«Ei:«Sftsm2 WE 

KfttoT*E*MW*«SSS Air*. 
[0 0 5 6] iEEettE^fCE&an^^P^^ 
A IC 43 tT S ±E/t 9 - >i¥«#r£te. ±EX V *^7 
30 rile, ±EE**sJ:^JiEft«fc*-^i»T<E«Wftli- 

y\d9±)^itmm#L, ±ttmsmv>*r-9*w&v. 
k inr * e* ia * a 6 fc* * c 1 3&«a 

[0 0 5 7] ±EE1g$ffl^«Stt*fc, ±El7^ 
7©tt««f«C*tJl»T±E»*HlC±EH*7 f — 

[0 0 5 8] ±E»*^aai^J8»4. ±E»*H 

40 K)7 i -?ifc«±E^@<D±E!t#«S*jfi^07 i -?{r 

[0 0 5 9] 

att^-rs3&«. *»wttwffl»^cis)tan*ctft<. 

^?->»ffiO«rLU^ffi4:UT«*ftlMt»»tj8ffl 

[0060) (a) /^9->mmi&m(D-nmBm 

so 0114. *3B?8tC*»^*/ , ?5'->»tfS»©lllfi©-flJ 
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S2H > 1 2 Qjft&SgB 1 4 

[0 0 6 1] ^t'J16H *3£W<»m?->Wmj5tik 
£<> 7"^77f-y3>l 211 ^^E>J l 6^ei/xb° 

offifssam-r*. massBistt, hambisssb^s io 

~>a > 1 2€:^LTtt*&SnfcDAD|g* 

> i 2i:ckoT«aisnfc±iams 

*JS»»TttfflASBl 8CJ:DDADBWM«t* 
£££ Lit**, D ADH»ttW:«STS 1 &BHa:< , 

[0 0 6 2] Hiftft!Ul£B Hit C P u 2 2 £BHKffl 
33B2 4 tiffl«R^^B»JfWW»2 6 fcMfc^iJ^ 8 

20 

[0 0 6 3] BJ«J!l31S6 2 4(t HSU^CDSEM 

*^ttK$ns s e m®^— 9 **w-r«irr<5iMk 

U ■ft^qEUBm«2 6O$iJWc£0> SEMHflfc^ 
[0 0 6 4] *^IJSJgl8fC*5HTBilR«l3agB2 4ttX7 

[0 0 6 5] Ell ^^T/1^->i?ffi^|l2C0ffij^{--3 

[0066] (b) rt2->wmt>m<Dnmmm 

SB 9 0*»raJBTttffffi*f * t LT7< >rt*->Sk# 
««C»tfTKHU I65*S!R8. Sgl 1, Si 

[0 0 6 7]- 

[0 0 6 8] B2H *&&m&<o9LH¥m&K9i-r& 

7D-^t-hTS0, ^-f>/\°^->OSE 
ST&D, ££>{c, H4tt*HJE»88t*iriT*«Wa 
[0 0 6 9 ] S2lC^-f J^tC, S^Lft^SE 
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-r* (xf^ys i) o 

[0070] &\z. ■bass 2 4 a. mmLtzmm? 
fiK-r*x^>?jft(oj[B«*ttffl-r* Uf7ys2) . h 

OXMllfrftfcXy ^O^T&J^tt. Z.ftZ><DJLyis^ 

Magp2 4*«7-f >o)*«xys;s«riLt"*jiS[t£«!x 

ys3) , ftffl*^*)-e-ic*5^5*fflx-/s;t£fflx-/ 
ra o mm t , c n s o x ^ v m & f&zmm<D xmztt 
-rzA&t&wmi, Uf77's4) , mmn&iMBB 

(BP'S, DADi) ilTMf^ Uf7/S5) . 
i3 tC^-r^-f >/\°^ — XCOt^T^L^iDADgl^: 
0 4K^-r. HI 4*, XttHx^^ra^SBS:^ 

x-mmzftz. z.<d£m. uT^rmmmmiz^x 

tC^ir »J r/U-va >7£R&mtT&2<Dmmz$Emi, 

T^^-T^o I4H ^ 3 l:^1"IiW^BI/^-> 

ODADHT*Sfc* t ^©ftlitt, 

Dit^t, x = D/c o s yi&*M!8cT*£. c:o 

Ra^s«Evi©asu (d, o) *mmm 

[0 0 7 1 ] *HJfi«»fcfeJt*±E«tt*«ftSI<0Be9 

>1 2*«DADH^6±5EU&iSieiftl8*fpj«'r-5c:i: 
JCJ:9JMJT<5 Uf77°S6) . 
[0 0 7 2] *«fc* fflfflbfc^a^JcStJ^TSMBA 

[0073] (2) S2 (D^mmm 

[0 0 7 4] KIUIi-S«8iT6oTt), 

[0 0 7 5] B6H, H5©7-f>/W->LP 2 (C» 
bTH2lC*r^)B(CJ;OfPj«UfcDADHO-0J«:^ 
-To B6C«fDADHtt. IS^^fc^ilti 
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T*4 AE V 3 6M« C t*Tt S. DAD 
H±©cn6(01#l«jS«)»ttl»4, x = D/cosytti 
3l»»©ifi«ft«A^*»T ! bft^b. DADBK«* 
^Bi«aLS*ffltiTaaiL/Tt>Ali. COfcf, DAD 

[0 0 7 6] (3) m3<DfZffiJ&m 10 

[0 0 7 7] H7B. JDIIST«HT*jS£*L S& 

ttSEM«o)a»iaafc*^TX(iii*fcttY*iii&i:©ai 

VttK»LT«^Tffi»Sn&5< >/^->LP 3 ft 
^-To 0811 d©J:5&«^^ — >«CO(.iTfffiEU 
fcDADiO — HTSSc >/^->LP 

*!6ttJBaB<Z>tt£»l4. 9\9 — > 
LP 3<P|sNgAtt:ft4 6ST»4ilt^5. 20 
[0 0 7 8] ZL<D£olz. **JK»«K:J:ftB, Mjffi^ 

[0079] (4) m4<Dnmmm 

[0 0 8 0] *$kffiMm<0&M\** tiL&<D5'f>rt9- 

^->lp4-lp6^sit4o0, ^o, 

SlTl^^i, DADB±lC7<><hX^—;*(0l»« 

fhffl<OIBJc:»jt*fl=*aiRT#Sct-5tcUT*5< 

fcS&©DADas0ioi:st. mmizTT.-t^oiz, 

[oo8i] ( 5 ) * 5 (D^mmm 
mmz^^xmrntZo so 
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[0 0 8 2] #*6fi»ffitt, I¥«*^OA^->^^- 

Ttt»iraiH*«ttT*fc». hi i \z^-rxo\z. % 

IT— oo^-^Jc^fa-r^. £AT<^lft9!Tf4C(DS 
H*SXy>?»fiJJ([i:»¥-R **Jfi«T>4Xy^»»J* 

Tt>a^. ca>«fc5»c-r*^tT8tj|[WFra*^»»ctt* 
«fe«ai-rsc:t**T#s. [Hi l 

>HP ltefigDcOKHT&fK C(0«^C0DADE»4 

[0 0 8 3] (6) mecommwrn 
Mm\z-D\,*Tmw*tz>. 

[0 0 8 4] ^nmrnmommit. imbm*/**— >a* 
«n/t^->T*s«^ic«FfR^*»«tJcaair*jStc 

[0 0 8 5] HI 3C«n/^->©-«SSt. * 
fz. Z<D£5UfliFlrt9 — /HP 2^6ft6nfcDAD 
BO-«SBi4i:st. ^]it^MEV9i5J:{; 

e v i o^tL-€ r nfflnofis*5«fcufgg©E«tftS 

-;Wt^->©l^<i:t;g/ha)7i i^- (Fe r r e 
t) gi^ftSn^. #*lfi»»T»4H«^^EU 2 8 (C 
»i»Sn&DADH£iH«&3»2 4fcTW«ILft 
IftlCXttffcjfiLSSfr^ ^r^7> (Medi an) jfl 
SfcJ:-3TDADH±©«iCjtt*l»SU I^WCEV 
9i5cfcyEV10^Tl^o **JS»«Klct*ltf, 

«fc iJMHMfiJlfcJ: 0iy ^tttBrcx^-Kcfc D» 
flSlX y y^4btL £ o &«-&T *> , ^£>^§£Ifc 

(7) mKommmm 

[0 0 8 6] ¥*#:»ifil;:*5tt*U yy57^iit» 

^t*-jk^->HP 3tct4, m*umxmm<DBW 
Tm^fflmiz?a-Dfr7 7*7s&&£.isT^z> 0 mis 

\Z^-f^—)l/^^ — >H P 3 tZ^^TffJSJcLfcDADia 
<D-^J£B1 6 IC^T,, /t^->©1^77 

*^a»o)«*f4. *mii<0;&«<0*jmi *«* 

•J i»*Wito*6TlHitS - £ ic i o d 
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±<0&Zi5.M2ii:Tm^fz8i&$ : m^Ti>&\,\ z\(D& 

«. SBig-r-ssfss. 9. 1 3i5<fctn 4 <vmmzmz~> 
to o 8 7] (8) tssn^mmm k 

[0088] *mMmm<v&®te, DADmzm^TW 
m?L\z. ammm^-)^/^-yx'$>K>. z.<d*->\, 

/^->ICLSL (Lower Spec Limit) fcb<liUSL 
(Upper Spec Limit) ^fcttdtiecDS^fe-S*^-. 

^tCW^SB^S B 1 tCD^K^^f+^-r^CtTIK 20 

UStfro;^. Z\fttt$il®<Dm£hfrz,ikl£TZ>Z\tlz£ 

[0 0 8 9] (9) &9<?)3zM&m 
Wz, *^BJlC7i^^A^->|fflB^ffi W ^ 9 (DmffiCD 

Bmiz-o^Tmw-tz. 

[0090] *mmBm<D&®iz, mmizmntc^^y 

7-f>/^->LP7, LP8I1 #J j^I 

snt^ntf) »^ffiftai*^s(c^^„ sign c 

® ; ^->LP7, LP 80DADiaT-*t). fgngP^J- 

w^-^ia d a d m<D&m<DmRmosk'hmfr zmizxz 

tfS^nfc,, El 9CDDADH£®2 0 ICthT «fc 3 

&4*©tM§!gB#A, B. C, D^e.^^^tlT^-5fe 

m&x-mm? zztiz^o, m^im2 uz*T£o 

118©7-f>/^->LP7, L P 8 ODJfjfllCte 
>W->LP9~L P 1 2©§it 
09Ati. S2 OCDjfi&lftggB, 

e.ij7-r>/^->LPio, l p 1 1 (Dmtmftzm 
a. 7-t>/^->lp i 2^§ngp^^wr-5ctfr 

ck 0 ±& £ LT £#-T -5 Z\ £ \ZtLZ,®.tjg$:t\mtZ> Z £ 

[oo9i] (io)u oomffimm so 
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[0 0 9 2] @2 2tt. l£*|57WHi&;&£££3A"^->© 
— ^J£*t-SEMBHg(£>0T$>-5 < , ^©«fc 5 ft#-;U^ 

^->hp4ico^t. ^vis*zmtii-?z>rzit>e>ftm 

2©X$aHC^LT0«ro^r(6](ClJ^T^L7t 
DADH£02 3lC^U ftHMZm 2 2 0>X®l 

fC*f LT 9 0 &<DJifaizm-D TfEtiZ Lfz D A D 11 £0 2 
4JC^-T. 12 3<fc02 4£<DMIt\Z£K>BJlt > fr?j i j : ~ ) 
IZ, mC/S? — >X$>-DXi>, >\$ — XDWMftOlSmU 

ic^^^.x-y^^oD^tc.to. i;t 

DAD mt>miKT Z> C £ a> & . *jygJB^Tte 0 
£9 Ogt^^M^X^-yyT^fiJ^^Ej^^-a-fe^, 

-n^^ai og-r^ $6ic«ig-r^ix^- y y 

^(o^zw^^tAmLx/^-xowm^mmm^m 
[0093] (i i) mi lnmrnrnm 

©»iSk:o«r»TK9i-r*. *3fcKJBflS®tt«l;i. 2o© 
S EMS^6-£-n-€-*n#e.nfc20©DAD@lC^L 
T«3Was * ff 5 j« C » * . 

[0094] i2 5ij, — :3©7t/ti»— ^s-e-fven 

»6ftfcSEMM<D-fl|4st. *HJS^1C*J^ 
T. Ctli,=-3ff)*-)W15>->HP 5, HP6fS. (a) 

[0 0 9 5] Ctl&ffl/^->HP5, HP6CDAD 
^@26© (a) *JJ:DC ( b) iz^ti^rtlTjkT. ft 

*s. dne,»DADgi«. 0i»c*-r/t^->i?«gg 

2<£>iii{§i^iJ 2 8(C*3^T-?n-iE-'ngiJ<105^^ iJi^ 

0. Z.tl$(VDADmm±<DWmm.W.Mm ! £:'fTf3:?. b 
2 7 (a) (b) (J, i2 6 (a) , (b) ODD 

HPS, HP6WffiS$r^ftft-r-5Ct75tT-#-5„ 0 2 
5fC*5l>TfJ. -t3C0^— — >HP 5, HP 6 

»# L S E MEi»$- d © «t p fcieg L 

tcisr-r. nmzit, «AB*-^->HP5rti: 
*-;w^->hp 6m^ntn5^fe^5„ 0 

2 7 iC^-fctplC. CtieoS EMa^^e,^etl75:D 



(13) 



4$H3 2 002-288677 



23 

fnfn©DADa*-nti/fc±t7- 

^Xf-ya > 1 2 tcj:0, «A«ja|#OANDSfctt 

[0096] (i 2) si 2<Dnmmm 

[0 0 9 7] ±JCLfcii#«)DADHffJ*0!)*IHfc:Jn 

8 (Hl#J8D rntZctO, ^(DjgiUtfMi 

^T$:^®^MTCl<hT% 7Z<DJ^->m^^mz 

m7t?z> zittfvjmzfzz* 
[0098] d3) ii3 omrnmm 
wz. *f£wizfrfrz/*?-->mmjjm<Dmi 3<D^m 
<n%m\z-D^xmm-?z>* *&m»to<D»mi** ~-d<d 

>**s^n^n*&sn;fcDADH*^j*u 
zftfrD ADmizm^T&rt?—>m±<nmmfc¥f 

M*&t&lti-r2>&\Z$>2>. 

[0 0 9 9] Zi(0^m2 b\ZK-t~~D(D^—)V/<\5> — 
>HP5, HP6*BtfWl:t^TR«t-5. ± 
^ Lit £43 9. linecDTfr— >te|BJ— H&rtT 

[0100] — /HP 5, HP 6 C^S-D A D 

M2 8lZ^-tJ:?lZ, $t\ cn5©DAD0^5*/ , l 
^->^SS, RI^«fiDADi0^iSB5, SB 

Bav. &tk&Z> 0 CWMMSBav. 
nsStfflJWatt. fH*(£>*— — >HP 5, HP 6 

«»»SBav. *Xfl^bT#^*->©#Jt4»SB 

>HP5, HP 6<7)»«ffiT<7)A7^^Sfk-r*C: 
£#T££. 

[oioi] (i 4) si 4<D^mmm 

<Dj&m\z^\,*Tmm-?z>* ^mmm^wmt.. -&<n 
mmmt&&?sEMw&<Dm&T-?&w&L. da 
Dm^mfr\z^Lx/^^->(Dwm^jz^f^iti 

[ o i o 2 ] m 2 9 ^mmm<D/^->wm^m 
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*5ttWt*Synyi7HT*^. 0 2 9 left, Eitc^-T 

nXl^. tfh'-Agl7 0H CDSEM80tX 
**>:3>A-*9 0i37^1EHllWH 0 0£*m 
CDSEM8 0I1 «^b*-A^iS^{zr^frtTttS 

IffilOOte, /t^->l¥{ffi^gl ©7-^7f-: /a > 
1 2£CDSEM8 0©*^**8 4JC»ttSn-5. 
10 [0 10 3] CCT, «itfCDSEM8 0Oif)£f 

^9 0^^LT^ffii§8 6rt*S»Sft*SEMBi<ft£43 

— >ffflS^ffiSrffll^c:tfcJ:0, CCD* 
-;W^->M©RfPfl«ft4DADH^l/T'J7JP 
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